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INTRODUCTION
The Irish potato is the most important vegetable crop, so it is only
natural that storage problems concerning it have received a great deal
of attention at the hands of investigators. No attempt will be made here
to fully cover the literature on the subject of Irish potato storage. That
Irish potatoes can, if properly handled, easily be kept in cold storage,
has been well demonstrated. Probably the best general storage tempera-
ture for Irish potatoes is 40 °F. As the storage temperature does not
remain exactly constant in cold storage, a range of 38° to 40° F. is
recommended. Sugars accumulate in potatoes stored at low tempera-
tures and this change occurs to some extent at 40° F. Accumulated
sugars injure the quality of Irish potatoes. Varieties differ to some
extent in the amount of sugars present under cold storage conditions
as was pointed out by Denny and Thornton (2). The amount of glucose
sugar present in potatoes determines their fitness for making potato
chips. The less glucose present the better. When potatoes are brought
out of cold storage and kept at moderate temperature for several days
the sugars which accumulated in cold storage tend to change back to
starch and the cooking quality will be improved. There is however
a varietial difference in the rapidity and extent of this change. When
potatoes are brought from cold storage to higher temperatures there is
a period of a few days of excessively high rate of respiration in the tubers
and good ventilation is especially important during this time.
Wounds on potatoes heal and the skins suberize, or develop cork,
more readily at temperatures between 65° F. and 70° F. with very high
relative humidity. For this reason potatoes should not be put into cold
storage immediately after digging, but should be kept in a cool, well
ventilated place for several days. If this is not done, decay organisms
may be very injurious to the tubers even in cold storage.
Potatoes grown in the lower South are not stored commercially to
any appreciable extent. Interest in the storage of potatoes in this area
is somewhat different from that further north. Here Irish potatoes are
grown primarily as an early truck crop and shipped to market immedi-
ately after harvest. Potatoes are often dug while immature and must
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at least be considered a semi-perishable product. Growers are not in-
terested in cold storage, except in seasons of very low prices. Even
then cold storage cannot be recommended for potatoes that are to be
shipped to out-of-state markets later, for the potatoes removed from
storage would have to compete with the crop grown in areas nearer the
markets. Cold storage costs and transportation of potatoes to and from
storage would be expensive. Potatoes removed from cold storage in hot
weather must be handled properly or they are likely to break down and
be lost. Cold storage space is not generally available in the South to
accomodate much of the potato crop, if such storage were desirable. A
few years ago Miller (6) showed that Irish potatoes grown in the spring
in southern Louisiana and kept in cold storage during the summer made
excellent seed potatoes, if free of virus diseases, in areas further south
that planted in September and October. Small whole potatoes IV2
to r/s inches in diameter were used and these were certified. This gave
an outlet for the smaller potatoes at better prices than could be obtained
for them on the market as table stock potatoes. Some growers were in-
terested in storing potatoes from the spring crop for use as seed for
planting for the spring crop the next year. If this could be done satis-
factorily and cheaply enough, the grower could store usable culls and
small potatoes more economically than buying certified seed every year.
To obtain information on this subject the cold storage part of the inves-
tigations here reported was conducted.
Not many weeks after the spring crop of Irish potatoes is harvested
in the lower South, locally grown potatoes are scarce and potatoes are
shipped in from other producing areas. Potatoes of the Triumph variety,
the main commercial one that is grown in Louisiana, are not supposed
to be very good keepers. Work with common storage of Irish potatoes
during the summer was undertaken to work out means of keeping pota-
toes for fall planting and, if possible, until fall potatoes are dug. This
would help with the food problem of many rural people. It would also
permit the sale of home grown potatoes on a limited scale, mostly locally,
during the summer.
Most of the spring Irish potato crop in Louisiana is grown from
northern certified seed. A limited acreage, however, is planted with
locally grown fall potatoes. The crop from this type of seed, if it has
received no special treatment, is late and quite variable in yield. Fall
potatoes used as seed usually produce a good crop only when growing
conditions are favorable late in the season and earliness is an important
factor for potatoes that are to be shipped. Jehle and Walker (4) in
Maryland found that increasing the storage temperature of late grown
seed potatoes stimulated sprout growth. The amount of stimulation
depended on the increase in temperature and the time of exposure. In
Louisiana (7) it was found that fall grown potatoes kept at temperatures
ranging from 60° to 75° F. produced higher yields when used as seed
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potatoes than did those kept in common storage without any artificial
heat. Information on the effect of conti-olled storage temperatures for
fall potatoes seemed desirable.
The storage investigations here reported are divided into three parts:
(1) cold storage, (2) common storage in summer, and (3) high temperature
storage of fall potatoes.
COLD STORAGE STUDIES OF IRISH POTATOES
Literature Cited
Wright and Peacock (10) found that potatoes were injured if they
were stored at 32° and 36° F. within three days after they were dug.
Smith (8) states that tubers that were stored 8 to 12 days at 63° to 68° F.
lost less weight and the loss from decay was not as great in subsequent
storage as those that were stored the same length of time at tempera-
tures of 39° to 44° F. Hartman (3) found that a constant temperature
of 40° F. appeared better for seed potatoes than a constant tempera-
ture of 35° F. and a constant temperature of 35° F. than a constant
temperature of 32° F. Stuart, Lombard, and Peacock (9) found that
there was considerably less rot in potatoes stored for two years at 40° F.
than in lots of potatoes stored at 36° F. and 32° F.
Bushnell (1) found that the number of sprouts per seed piece was
influenced by the length of time between digging and planting, storage
temperatLue and humidity, and the weight of the cut seed piece.
The writer (5) in a preliminary report on some of this work showed
that potatoes of the Katahdin variety produced proportionately higher
yields, when used as seed after being kept in cold storage than did those
of the Triumph, Chippewa, and Houma varieties.
Procedure
The first two years of the experiment potatoes were kept in a com-
mercial cold storage plant at a temperature of 40° F. This was the only
cold storage available at the time. The next two years storage rooms
with temperatures conti-olled at 35° and 40° F. respectively were used.
No higher temperatures were used because it w^as known that potatoes
would sprout and shrivel badly at temperatures above 40° F. during the
storage period that would be necessary. Potatoes were put into cold
storage the day after digging, two days later, and after one, two and
three weeks respectively. They were kept in a well ventilated shed
before they were put in cold storage. Five bags of No. 1 potatoes were
placed in storage at each time and place. Before planting time total
shrinkage and percentages of rot were determined.
Potatoes were removed from storage two weeks before planting,
one week before planting, and the day of planting. Potatoes from the
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different treatments were used to plant experimental plots. The plots
used were 4 by 40 feet and each treatment was replicated five times.
Records were kept on germination, sprouts produced, and yields. North-
ern certified seed was used as checks. The Triumph variety was used
except for a test which included a few varieties.
Moisture determinations were made by drying alcohol covered
samples to constant weight in a drying oven at 95° C. Sugar determina-
tions were made by the Bertrand modification of the Munson and Walker
method. Starch was determined by the acid hydrolysis method. The
Kjeldahl method was used for the determination of total nitrogen.
EXPERIMENTAL RESULTS
Shrinkage in Storage
Only the results obtained for the two years when the two controlled
temperatures were available will be presented, as it is not believed the
other two years would affect the conclusions reached. The results on
shrinkage are shown in Table 1.
These results show that shrinkage and rot were greater in potatoes
put into cold storage one to three days after digging than in those kept
at a higher temperature for a time before storage. This means that
potatoes should not be put in cold storage until one to two weeks after
they are dug. Differences were not as striking in potatoes stored at
40° F. as in those kept at 35° F. Total shrinkage and decay were
very high in potatoes that were stored at 35° F. within three days after
digging. As has been explained by others this excessive loss is due to
the imperfect healing of wounds and suberization of the skin at low
temperatures. This allows excessive evaporation of moisture from the
tubers and affords a source of entry for decay organisms. The proper
temperature for keeping potatoes before they are put into cold storage
is 65° to 70° F. In the lower South it is not always possible to keep
potatoes at this temperature range, especially during the day, at harvest \
time on the farm. It is recommended that they be kept in a shed or
building that can be given good ventilation and will protect the potatoes
from rain.
Another advantage to waiting a week or two before putting potatoes
into cold storage is that the period of greatest physiological shrinkage
in potatoes is the first few days after they are dug. This means that
there will be less shrinkage during the cold storage period and charges
will not be so much on tonnage that is lost.
Potatoes were kept in cold storage satisfactorily until planting time
and if handled properly total shrinkage was not excessive and loss from
rot was negligible. A storage temperature of 40° F. was better than
35° F. for storing Irish potatoes.
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1Effect of Cold Storage Treatment of Seed Potatoes on Yields
Again only the results obtained from the two seasons when potatoes
were kept at controlled temperatures of 35° and 40° F. will be pre-
sented. The effect of time of removal from storage before the potatoes
were planted is shown in Table 2. No significant differences in yields
were obtained that could be attributed to time of removal of potatoes
from storage. Seed pieces from potatoes removed from storage the day
before planting did not sprout as rapidly as those from potatoes that
Table 2. Effect of Storage Temperature and Time of Removal from
Storage on Yield of Triumph Irish Potatoes
Time of rcjnoval
Yields in bushels per acre—
1938
-two
and
year average* for
1939
seasons of
from storage Kept of 35 °F. Kept of 40 °F. Northern certified
No.l No.2 No.3 No.l No.2 No.3 No.l No.2 No.3
Day before planting 61.0 28.5 10.3 62.3 29.3 9.6 149.5 24.3 6.1
One week before planting 67.8 35.0 11.2 62.0 29.7 9.4 142.0 26.5 7.7
Two weeks before planting 61.1 32.3 9.1 55.3 32.2 8.6 128.7 27.5 8.5
* Five series of five plots were used each year to obtain these averages for potatoes grown
from tubers kept in cold storage.
had been removed for one or two weeks. This was a temperature-
sprout-growth relationship. The data in Table 3 show that there were
no significant differences in yields due to the time interval before the
potatoes were put in cold storage. Neither Table 2 nor Table 3 show any
significant differences in yields due to storage temperature. They do
show that yields from northern certified seed were very significantly
higher than the yields produced from potatoes kept in cold storage.
The effect of the long cold storage period on the production of
sprouts per seed piece is shown in Table 4. The data show that the
number of sprouts produced from seed pieces from cold storage potatoes
was larger than from northern certified seed. The largest number of
sprouts was produced from the No. 2 whole potatoes. This might be
expected because there were more eyes present on this seed and during
the long storage season apical . dominance had been destroyed. The
number of sprouts produced per seed piece influences the number of
tubers set and the set influences the size of the potatoes. While individ-
ual hills of potatoes often produced 6 to 8 sprouts the average number
of sprouts per hill as shown in the table, except for No. 2 whole potatoes,
was not extremely high. The size of the seed piece had some influence
on the number of sprouts produced. Again the lower yields produced
from cold storage seed compared with those from northern certified
8
is very apparent in Table 4. It is not believed that multiple sprouting
was the important factor in bringing about this difference. Seed from
cold storage potatoes, if removed from storage one to two weeks before
planting, sprouted rapidly and for a time the plants made good growth,
better than plants from northern certified seed. This good growth did
not continue though and plants from cold storage seed stopped growing
while those from northern certified seed continued to grow. The plants
from cold storage seed matured while the potatoes were generally small
and conditions were favorable for growth for plants from certified seed.
Table 3. Effect of Storage Temperature and Time of Placing Triumph
Irish Potatoes into Storage on Yield of Crop
Time of Placing
Yield in 13Ushels per acre—two year average*
of 1938 and 1939
for seasons of
in Cold Storage Kept at 35 °F. Kept at 40 °F.
No. 1 No. 2 No. 3 No. 1 No. 2 No. 3
Day after digging 62.0 34.0 11.3 67.9 26.6 7.7
Two days later 68.0 36.3 9.7 60.0 30.7 7.8
After one week 68.0 31.1. 9.4 57.7 29.8 9.2
After two weeks 58.2 31.4 10.2 56.7 35.8 10.5
After three weeks 60.0 29.4 10.2 58.0 30.2 10.3
Northern certified 140.0 26.1 7.6
Table 4. Effect of Storage and Size of Seed Piece on the Number of
Sprouts Produced and Yield of Triumph Irish Potatoes
Type of Seed
Ave. No. of sprouts per
acre
1937
seed piece
: yields
and bushels per
1938
No. of Yield per acre No. of Yield per acre
sprouts No. I's No. 2's sprouts No. I's No. 2's
No. 2 whole potatoes (l^*^^ oz. ) 40°F. 4.03 54.1 41.7 3.9 84.0 59.5
No. 2's cut in half 40 °F. 2.24 72.0 34.0 2.5 55.3 54.3
No. I's cut to 1% oz. size 40 °F. 2.63 57.4 42.6 2.9 69.4 57.8
No. I's cut to 1 oz. size 40°F. 2.11 48.7 44.8 2.7 61.8 52.9
No. I's cut to % oz. size 40°F. 1.67 51.4 30.4 1.8 74.7 42.6
Northern Certified 1 oz. pieces 1.82 158.4 39.7 1.5 151.5 34.9
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The cultural treatment was of course the same in both cases. If only
one sprout was left per hill on seed pieces from cold storage potatoes, it
made no more noticeable growth than if other sprouts had not been
removed. One year some northern certified seed was kept in cold
storage and planted for the fall crop. These tubers produced multiple
sprouts worse than anything previously tested and did not make a normal
growth. Seed pieces from potatoes kept in cold storage for two years
produced very poor stands of plants that made a very weak growth and
practically no yield. It should be pointed out that there was no appre-
ciable injury to plants from virous diseases during the course of this
work. It seems very likely that some change takes place in potatoes
which is materially affected by the length of the dormant period. This
may be due to a change in some harmone or growth promoting sub-
stance within the tuber. Whatever the cause, the results are important
to the grower of early Irish potatoes in the South. Certified seed pro-
duced in areas dug at different times may be expected to behave differ-
ently and this seems to be true. With the same storage treatment pota-
toes that have a longer dormant period may be expected to mature more
quickly but the yield may be correspondingly reduced. What has been
said refers to potatoes of the Triumph variety, but several other varieties
have been worked with, and, so far, the Katahdin is the only one that
has behaved differently. This difference has been referred to previously.
Change in Composition of Irish Potatoes in Cold Storage
Samples were taken at intervals to determine some of the changes in
composition of tubers. Some of the data obtained for one season, which
are fairly typical of those obtained other seasons, are given in Table 5.
Table 5. Changes in Storage of the Composition of Triumph Irish Potatoes
Dug June 2, 1936
Date sampled Type of Moisture Sugar per cent Starch Nitrogen
storage per cent Reducing Total per cent per cent
June 2, 1936 83.73 Trace 0.42 12.15 0.171
June 5, 1936 Common 82.00 Trace 0.49 12.96 0.164
June 11, 1936 Common 82.50 0.06 0.60 12.38 0.164
June 17, 1936 Common 82.15 0.08 0.82 12.01 0.170
June 17, 1936 Cold* 83.60 0.75 2.01 11.16 0.147
June 24, 1936 Common 83.31 0.08 1.00 11.25 0.152
June 24, 1936 Cold 83.78 1.33 2.44 10.03 0.145
Aug. 3, 1936 Common 83.19 0.11 1.18 12.15
Aug. 3, 1936 Cold 82.94 1.58 3.25 10.08
Dec. 8, 1936 Cold 83.60 1.82 3.22 9.72
Feb. 11, 1937 Cold 83.25 1.96 3.06 9.18
Feb. 11, 1937 Northern
Certified
Seed
78.30 0.22 0.50 14.40
* Commercial storage 40 °F.
10
The data show, as has been found many times before, that at digging
time the potatoes contained very Httle sugar but that the amount in-
creased after they were dug. In cold storage the amount of sugar
increased considerably and starch correspondingly decreased. The mois-
ture content did not change appreciably during the season. The differ-
ence in moisture content of Louisiana spring grown potatoes and northern
grown certified potatoes was considerable. The moisture content of
western dry land potatoes is likely to be lower than in other large com-
mercial areas. The fact remains, however, that early southern grown
Irish potatoes, especially when high yields are produced, do contain a
relatively high moisture content. This means a difference in actual food
value of the tubers and it is important from a dehydration standpoint.
It may also play a part in the keeping of the potatoes.
COMMON STORAGE OF POTATOES IN THE SUMMER
Procedure
Three types of storage places were used in this investigation. One
was a large well ventilated sweet potato storage house that had a dirt
floor. The first two years a house located at Lewisburg was used. The
third year a house near St. Francisville was used. Another type was a
large brick warehouse located at Donaldsonville. The part of this ware-
house that was used in 1940 was well ventilated but the part used in
1941 was not well ventilated. The warehouse was not used as a place
of storage in 1942 due to transportation difficulties. The other place
of storage was in a large cattle shed back of the Agricultural Center at
L. S. U. In this location hardware cloth was used to protect the potatoes
from rats and mice. Potatoes were stored in sweet potato crates. Forty
pounds of potatoes were placed in each crate. The first year of the
experiment the potatoes had been dug two weeks before the experiment
was started. The next two years they were weighed into the crates the
day after they were dug. They were left in storage until the sweet
potato houses had to be gotten ready for sweet potatoes. By that time
the hot summer weather was over. Two varieties. Triumph and Katah-
din, were used in this test.
Experimental Results
The results of the three years tests are given in Table 6. The data
show that both varieties kept very well during the summer in the types
of common storage used. There was consistently a little less shrinkage
in the tubers of the Katahdin variety than in those of the Triumph
variety. The Triumph potatoes rotted significantly more than did those
of the Katahdin variety. The gross shrinkage during the period of
storage was considerable, approximately 15 to 20 per cent. This loss
must be especially considered by those interested in storing potatoes
on a commercial scale. About September 1 the sprouts on the potatoes
11
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were very small, but the potatoes were still marketable. At the time of
removal from storage the sprouts were approximately one-half inch long.
The potatoes were still in good edible condition but were hardly good
enough to market. The Katahdin potatoes sprouted at least as soon as
did the Triumph potatoes.
Potatoes of both varieties can be kept through the summer in com-
mon storage, if handled properly. Potatoes of the Katahdin variety kept
better than did those of the Triumph variety. If a place of storage is
available Katahdin potatoes can be kept in sufficient quantity to com-
pete on local markets with potatoes shipped in from other states. Pota-
toes can be kept for home use, from the spring crop, until well into the
fall. They should be kept in as cool a place as possible, where there
is good ventilation and not enough light to cause greening and where
they are protected from rodents and, if possible, flies.
In Table 7 is given the moisture contents of potatoes at digging
time and after removal from common storage. In general Katahdin
potatoes tend to be lower in moisture than those of the Triumph variety,
but this is not always true as is shown in the table. Even when
Katahdin potatoes had a higher moisture content than the Triumph pota-
toes they kept better. No very great change in moisture content took
place during storage period.
FALL GROWN POTATOES FOR SEED
Procedure
Seed for fall planting was grown from northern certified seed in the
spring previous to planting. The field was rogued during the growing
season for virus diseases. For seed No. 2 size potatoes were kept in
common storage and planted about September 1. The plants were
usually killed by frost and the tubers were dug the latter part of
November. About one week after digging they were placed in storage
rooms at constant temperatures of 60°, 70°, 75°, and 80° F. respectively.
They were kept at these temperatures for about two months or until
early February when they were removed and cut in IV2 ounce size seed
pieces and planted in comparison with northern certified seed and with
seed that had been kept in commercial 40° F. storage from digging time
in the spring until a week before planting time in the next February.
The potatoes were planted in a randomized block. Plots were 4 by 40
feet and there were five plots for each treatment. A uniform fertilizer
treatment of 800 pounds of 4-12-4 was given. A top dressing of 160
pounds of ammonium sulphate was applied in 1941 and 1942, but no
nitrogen could be obtained in 1943 for top dressing. Due to a very dry
season and lack of top dressing the yields were low in 1943.
Experimental Results
Yield data for three years are given in Table 8. The results show
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that fall grown potatoes when kept at 80° F. for about two months
produced yields as high as did northern certified seed. In the case of
the Triumph variety there was no significant difference in yield between
seed potatoes kept at 75° or 80° F. storage temperatures. The results
show clearly that Irish potatoes grown in the fall can, if stored about
two months at relatively high storage temperatures, be used as seed
and will produce a crop comparable to that grown from northern certi-
fied seed. The fall seed kept at 80° F. sprouted as quickly when
planted as did certified seed and matured its crop as early.
The data is Table 8 also show that Katahdin potatoes kept in cold
storage produced good yields, as good as Triumph potatoes from northern
certified seed, but not as good as new certified Katahdin seed or fall
grown seed stored at 80° F. Again the yields from spring Triumph
potatoes were poor.
Discussion
In spite of their relatively high moisture content Louisiana spring
grown Irish potatoes can be easily kept in cold storage until time to
plant the next spring's crop. If potatoes are to be placed in cold storage
there should be a period of from one to two weeks before this is done.
During this period the potatoes should be kept under conditions favor-
able for healing of wounds and suberization of the skins. This period
may be compared with the curing period of sweet potatoes except the
temperature should be as nearly as possible 65° to 70° F. for Irish pota-
toes instead of 80° to 85° F. for sweet potatoes. The period of greatest
physiological shrinkage will be during this period.
Even though potatoes can be kept satisfactorily in cold storage, the
results that have been obtained will not warrant the recommendation
that Louisiana spring grown Triumph Irish potatoes be kept for planting
the next spring's crop. The yields of the cold storage Triumph seed
were low and this was due to early maturity of potatoes, which seemed to
be correlated with the length of the dormant period. Limited results
with several other varieties of potatoes were similar to those obtained
with the Triumph variety, but potatoes of the Katahdin variety were
an exception. Results with the Katahdin variety indicate that it can be
recommended, when it is economically advantageous, that potatoes of
this variety be kept in cold storage for seed purposes. This has been
done successfully for several years. The Katahdin variety is resistant
to some of the potato diseases, but fields to be used for seed should be
rogued as carefully as possible. It would be safer to get new certified
seed at least every few years. The fact that Katahdin potatoes can be
successfully stored from the spring crop for seed for the next spring
crop is encouraging to the plant breeder. An Irish potato breeding
program has been under way in the South now for several years and
it is not too much to hope that soon varieties better adapted to this sec-
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tion will be developed. It is possible that a good seedling that is even
better than the Katahdin as a home grown seed potato to be kept in
cold storage may be found.
Spring grown potatoes grown in southern Louisiana can be suc-
cessfully kept in common storage through the summer in the locality
in which they are grown. More of the crop should be kept this way.
This is especially true in war time due to the crowded condition of the
transportation facilities. The Katahdin potatoes keep better than those
of the Triumph variety and are more highly recommended for sum-
mer storage. If no Katahdin potatoes have been grown, some of the
Triumph variety should be kept.
In general a storage temperature of 80° F. would be considered
much too high for the storage of Irish potatoes. It proved, however,
to be excellent for fall grown Irish potatoes that were to be used for
seed purposes for the spring crop. Unless fall grown potatoes are kept
at high storage temperatures they sprout late when used for seed and
the crop produced is late and unless conditions are good late in the
season the yields produced are light. When kept at high temperatures
fall potatoes as seed compared very favorably with northern certified
seed. There are two main difficulties with this source of seed. One is
the difficulty of producing a fall crop. The other is having a storage
place that will maintain a high temperature during December and Janu-
ary. Some fall produced potatoes are used for seed every year and the
results seem to justify making every effort to store them at effectively
high temperatures. In some areas this could be a cooperative effort.
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